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(54) COLOR IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To provide a color image forming device capable of preventing color 
slurring without enhancing the dimensional accuracy and the attaching accuracy of an 
image carrier belt and a driving roll, preventing it even when thermal expansion and 
contraction is caused based on temperature change and preventing it without causing the 
rise of cost. 

CONSTITUTION: This color image forming device is provided with an intermediate 
transfer belt device 16 constituted of an inner belt 17A frictionally contact with an 
intermediate transfer belt 15, an inner belt driving roll 17B driving the inner belt 17A 
through a driving transmission system from a motor, a tensioner 17C giving specified 
tensile force to the inner belt 17A by a spring 27 stretched between the main body of the 
color image forming device and the tensioner 17C, and a guide 17D fixed so that the 
inner belt 17A may be brought into contact with the outer peripheral surface of the 
driving roll 17B, The radius of the driving roll 17B is made fixed by correcting 
eccentricity by the pressing of the guide 17D. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the color picture formation equipment which compensated the 
circumference of the image support beh with which a color toner image is formed, the revolution circumference of the roll which 
drives this, and the gap about color picture formation equipment, and prevented the color gap. 
[0002] 

[Description of the Prior Art] As conventional color picture formation equipment, there is color picture formation equipment 
which used the belt for image support, such as a photo conductor and a medium imprint object, or a form transport device. He 
makes the ratio of the circumference of a medium imprint belt, and the circumference of a drive roll into an integral multiple, and 
is trying for a color gap not to arise in each color with this color picture formation equipment, at the time of 3 times of color piles, 
for example, as shown in JP,2-12271,A. 

[0003] hi this color picture formation equipment, if eccentricity has arisen in the axis of rotation of the drive roll which drives a 
beh, when a drive roll rotates, as shown in drawing 8 , a speed error will arise in a roll surface. This speed error is the mean 
velocity VO of a drive roll. It receives, and is expressed with the amplitude based on the eccentricity a of a drive roll, and the 
product of angular velocity omega, and the circumference difference b (position error) occurs between the rotated circumference 
of a drive roll, and a belt circumference according to this speed error. Here, r is the radius of a drive roll. 
[0004] Drawing 9 shows the belt position error in the time amount t in the circumference difference b of the rotated 
circuniference of a drive roll, and a belt circumference produced based on the speed error of drawing 8 , and the belt position 
error D (n) has produced it in the color registration which makes in agreement the image head of an amorous- glance (n-1) image 
and n amorous-glance image between the amorous-glance (n-1) image and n amorous-glance image. In drawing 9 , belt surface 
location [ of n amorous glance ] I (n) is expressed by the degree type. 

The position error D on I(n) =romegat, therefore the front face of a beU (n) is expressed by the degree type from I(n)-I (n-1). 
D(n) =(ab/r) 

[0005] This belt position error D (n) is the amount of color gaps. This amount of color gaps changes with the amplitude 
equivalent to the value which **(ed) the eccentricity a of a drive roll, and the product of the circumference difference b with a 
radius of [ r ] the drive roll, as shown in drawing 10 , and that maximum is approximated by 2 ab/r, as shown in drawing 1 1 . 
[0006] Usually, since it can be recognized as there being about 0. 1mm of color gaps, in order to obtain high definition, it is 
necessary to set the color gap by this phase shift to 0.05mm or less. 

[0007] When the position error D on the front face of a belt (n) is set to a= 2mm, r= 15mm, and b= 2mm and a color picture is 

formed by belt 4 revolution, the accumulated error D in 4 revolution eye (3) serves as the following values. 

In D(3) =3x0.2x2/1 5=0.08mm, therefore conventional color picture formation equipment, in order to set a 0.08mm color gap to 

0.05mm or less, dimensional accuracy, such as a circumference of a medium imprint belt, an outer diameter of a drive roll, and 

roundness, the mounting precision at the time of these assemblies, etc. must be raised. 

[0008] 

[Problem(s) to be Solved by the Invention] However, according to conventional color picture formation equipment, even if there 
is a limit in raising the dimensional accuracy and mounting precision which were mentioned above and it raises precision 
however, it is difficult [ it ] to compensate the precision lowering by the thermal-expansion contraction based on a temperature 
change. Naturally, the more it makes it high-degree-of-accuracy-ization, the more cost lifting is brought about. These technical 
problems are common also in the equipment on top of which a color toner image is laid on a photo conductor belt, without 
minding, other color picture formation equipment, for example, medium imprint belt. Therefore, the object of this invention is to 
offer the color picture formation equipment which prevents a color gap without raising the dimensional accuracy and mounting 
precision of an image support belt and a drive roll 

[0009] Even if other objects of this invention have the thermal-expansion contraction based on a temperature change, they are to 
offer the color picture formation equipment which can prevent a color gap. 

[0010] The object of ftirther others of this invention is to offer the color picture formation equipment which can prevent a color 

gap, without causing cost lifting. 

[0011] 

[Means for Solving the Problem] Even if there is thermal-expansion contraction based on a temperature change, in order for this 
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invention to prevent a color gap without raising dimensional accuracy and mounting precision of an image support belt and a 
drive roll, and to prevent a color gap and to prevent a color gap, without causing cost lifting, A driving force transfer belt which 
transmits driving force by carrying out friction contact with an image support belt, A belt driving roll which drives an image 
support belt through a driving force transfer belt in response to driving force from a driving source. Color picture formation 
equipment which has a belt guide means which corrects eccentricity of a belt driving roll and makes the radius regularity is 
offered by carrying out the pressure welding of the driving force transfer belt on a beh driving roll. 
[0012] 

[Function] According to the color picture formation equipment of this invention, a driving force <TXF FR=0001 HE=250 
WI=080 LX=0200 LY=0300> transfer beh driving roll drives a driving force transfer belt based on the driving force generated in 
the driving source. A driving force transfer belt is contacted to the peripheral face of a driving force transfer belt driving roll so 
that a driving force transfer belt guide means may serve as distance witli fixed axis of rotation and peripheral face of a driving 
force transfer belt driving roll at this time. Thus, the velocity turbulence by the eccentricity of a driving force transfer beU driving 
roll is prevented by transmitting driving force to a driving force transfer beU. A driving force transfer belt transmits driving force 
to an image support belt by carrying out friction contact with an image support belt. 
[0013] 

[Example] Hereafter, the color picture formation equipment of this invention is explained to details, referring to a drawing, 
[0014] Drawing 1 shows one example of the color picture formation equipment which uses a medium imprint belt. This color 
picture formation equipment consists of a picture input device 1 which scans a subject-copy image, and an image output unit 8 
which prints in a form based on the picture signal which was scanned by the picture input device 1 and processed with the image 
processing system (not shown), as shown in drawing 1 . 

[0015] The lamp 3 which irradiates light at the manuscript (not shown) arranged on the manuscript base 2 where a picture input 
device 1 is transparent, The reflective mirrors 4 and 5 which reflect the reflected light from a manuscript, and the lens 6 which 
converges the reflected light from a mirror 5, Having the charge-coupled device (CCD) 7 in which the light which converged with 
the lens 6 carries out incidence, through the filter of R, G, and B, a charge-coupled device 7 separates the color into Y (yellow), 
M (Magenta), and C (cyanogen) signal, and reads the light which carried out incidence. 

[0016] The image output unit 8 has IPS (Lnage Prosessing System) which carries out complementary color decomposition and 
saves Y and M which were obtained by the picture input device 1, and C signal at Y, M, C, and BK (black) and which is not 
illustrated. The image write-in equipment 9 which carries out outgoing radiation of the laser light modulated based on the image 
data from which laser light source 9A performed the image processing, and was obtained by IPS, and deflects the outgoing 
radiation light by polygon mirror 9B, The mirror 10 which reflects in a scanning direction ftie laser light irradiated from image 
write-in equipment 9, The photo conductor drum 1 1 on which the laser light reflected by the mirror 10 is irradiated. The 
developing machine of the toner of Y, M, C, and BK is arranged at intervals of 90 degrees to a hoop direction. It has the 
developing-machine unit 12 of the revolution mold which rotates at the time of development and supplies the toner according to 
each color to the front face of the photo conductor drum 1 1 , and the photo conductor cleaner 1 4 from which the toner which 
remained on the electrification machine 13 and the photo conductor drum 1 1 is removed is arranged around the photo conductor 
drum 11. 

[0017] The medium imprint belt equipment 16 which has the medium imprint belt 15 made from polyimide with a circumference 
of 567mm is formed by 0. 1mm in thickness by which the toner image formed in the drum front face is imprinted under the photo 
conductor drum 1 1 , and the medium imprint belt 1 5 is driven with the roll 1 7 (it is not necessary to be a drive roll in this 
example) with a diameter of 30mm, and is supported by the 1 8 or secondary tension roll imprint back up roll 1 9. 
[001 8] a roll 1 7 - a front face - low -- driving force is transmitted through inner beh 1 7 A later mentioned from inner belt driving 
roll 17B currently formed with degree of hardness construction material, and inner beU 17A is supported so that the periphery of 
inner belt driving roll 17B may be contacted by guide 17D, while predetermined tension is given by tensioner 17C. 
[00 1 9] The medium imprint beU tension adjustment device which is not illustrated is prepared in the tension roll 1 8, and 
predetermined tension is given to the medium imprint belt 15. 

[0020] Here, if a roll 17 rotates six times, the medium imprint beh 1 5 is constituted so that it may rotate one time. 
[0021] The primary imprint corotron 20 by which medium imprint belt equipment 16 is formed in primary imprint points of the 
medium imprint belt 15, It has the beh criteria locafion detection sensor 22 which detects the beh cleaner 21 which adjoins a roll 
17 and is formed, and the mark 28 prepared in the criteria location of the medium imprint beU 15. In secondary imprint points in 
which the secondary imprint back up roll 19 is located The toner image imprinted by the medium imprint beh 15 is imprinted to a 
form by pinching the form (not shown) supplied through the form supply roll 24 from the form transport device (tray) 23 with the 
secondary transfer roller 25. The form widr which the toner image was imprinted is conveyed by the anchorage device 26, and it 
is fixed to a toner image. 

[0022] Drawing 2 shows the drive system of the roll 17 in medium imprint belt equipment 16, inner belt 17A which transmits 
driving force toaroU 17 is inserted so that it may run between the medium imprint beh 15 and rolls 17, and tensioner 17C which 
gives predetermined tension to inner belt 17A has the spring 27 laid between the main parts (not shown) of image formation 
equipment. 

[0023] Hereafter, actuation of the color picture formation equipment of this invention in the above-menfioned configuration is 
explained. 

[0024] Directions of image formation initiation output the laser light according to the color picture of the 1st amorous glance from 
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laser light source 9A of image write-in equipment 9. After this laser light is deflected by polygon mirror 9B in a scanning 
direction, it is irradiated on iie photo conductor drum 1 1 which was reflected by the mirror 10 and charged with the electrification 
vessel 13, and forms an electrostatic latent image. This electrostatic latent image is developed with the toner of a color which 
corresponds in the deveioping-machine unit 1 2 located in the hand of cut of the photo conductor drum 1 1 . 
[0025] The developed color toner image is imprinted by the medium imprint belt 1 5 fi-om the photo conductor drum 11 in the 
primary imprint location in which the primary imprint corotron 20 is formed, when the mark 28 prepared in the medium imprint 
belt 1 5 is detected by the sensor 22. 

[0026] The medium imprint belt 1 5 is driven with a roll 17 so that it may rotate synchronizing with the photo conductor drum 1 1 , 
and the driving force of inner belt driving roll 17B is transmitted through inner belt 17A by which the roll 17 is inserted between 
the medium imprint belts 15. As for inner beU driving roll 17B, driving force is transmitted through actuation transfer systems, 
such as a slowdown gear or a timing belt, from a motor (not shown). 

[0027] Guide 17D prepared in inner beU driving roll 17B by approaching is guided so that inner belt 17A may be contacted on 
the fi-ont face of inner belt driving roll 17B. Liner belt driving roll 17B pinches inner belt 17A between guide 17D, rotating. 
[0028] At this time, elastic deformation of it is carried out and the front face of inner belt driving roll 17B transmits driving force 
while it presses inner belt 17A against guide 17D. Guide 17D is being fixed so that the distance of the axis of rotation of inner 
belt driving roll 17B and guide 17D may be maintained at a fixed gap at the time of transfer of driving force. Thus, by carrying out 
fiiction contact with the medium imprint belt 1 5 on a roll 17, inner belt 17A to drive transmits the driving force of inner belt 
driving roll 17B to the medium imprint belt 1 5, 

[0029] The full color image formed by repeating the above-mentioned actuation for every color, and carrying out the multiplex 
imprint of the color toner image is imprinted by the form (not shown) supplied through the form supply roll 24 from the form tray 
23 at secondary imprint points in which a backup roll 1 9 and the secondary transfer roller 25 are located. 
[0030] According to the above-mentioned configuration, the rotational accuracy of the medium imprint belt 15 can be raised by 
the ability controlling generating of the velocity turbulence by roll eccentricity etc. at the time of the driving force transfer to inner 
belt 17A from inner belt driving roll 17B. 

[003 1 ] Drawing 3 shows the modification of the drive system in medium imprint belt equipment 1 6, and inner belt 1 7 A driven by 
inner beU driving roll 17B is inserted between medium imprint belt guide 17E and the medium imprint belts 15 which support the 
medium imprint belt 15. Since other configurations and functions are common, they abbreviate explanation to the drive system of 
drawing 2 . Medium imprint beU guide 17E is prepared among rolls 17 and 18. 

[0032] According to the above-mentioned configuration, since the location fluctuation of the medium imprint belt 15 based on the 
eccentricity of an inner belt driving roll does not occur, the rotational accuracy of the medium imprint belt 1 5 can be raised. 
[0033] Drawing 4 shows other modifications of the drive system in medium imprint beU equipment 16, and fixes guide 17D to 
the inner circumference side of inner belt 17 A, and it was made to drive inner belt 17A guided to guide 17D by inner belt driving 
roll 17B by which a direct drive is carried out by the motor (not shown). Since other configurations and functions are common, 
they abbreviate explanation to the drive system of drawing 2 and drawing 3 . 

[0034] Since tiie circumference of inner belt 17 A can be shortened by arranging inner belt driving roll 17B at the periphery side 
of inner belt 17A according to the above-mentioned configuration, a drive system can be constituted in a compact. 
[0035] While drawing 5 showed other modifications of the drive system in medium imprint belt equipment 16 and attached the 
spring 27 in medium imprint bek guide 17E, it fixes guide 17D to the inner circumference side of inner belt 17 A, and it was made 
to drive inner belt 17 A guided to guide 17D by inner belt driving roll 17B by which a direct drive is carried out by the motor (not 
shown). Since other configurations and functions are common, they abbreviate explanation to the drive system of drawing 2 , 
drawing 3 , and drawing 4 . 

[0036] Since according to the above-mentioned configuration the configuration of a tensioner can be simplified and the 
circumference of inner belt 1 7 A can be further shortened while the rotational accuracy of the medium imprint belt 1 5 improves, 
since the location fluctuation of the medium imprint belt 1 5 based on the eccentricity of an inner belt driving roll does not occur, a 
drive system can be constituted in a compact. 

[0037] Drawing 6 shows the image formation equipment replaces with the photo conductor drum 1 1 and it was made to drive the 
photo conductor belt 29 with a drive roll 30. The overlapping explanation is omitted about the portion which has an example 1 , a 
common configuration, and a function, hi this image formation equipment, the inner belt 3 1 inserted between the photo conductor 
belts 29 with the drive roll 30, the inner belt driving roll 32 which drives the inner belt 3 1 , the guide 33 contacted on the inner 
belt driving roll 32 while guiding tiie inner belt 3 1 , and the tensioner 34 which gives predetermined tension to the inner belt 3 1 
are formed. 

[0038] According to the color picture formation equipment by the above-mentioned configuration, in case a toner image is 
formed in tiie photo conductor belt 29, the velocity turbulence of tiie photo conductor belt 29 can be prevented. Moreover, as 
shown in the photo conductor belt of tiie image formation equipment which used tiie imprint drum which grasps a form and 
imprints a toner image, or drawing 7 A multicolor toner image is formed by piling up tiie toner image of each color on the photo 
conductor belt 29 driven witii a drive roll 30. The same eflect can be done so even if it applies to tiie color picture formation 
equipment which is put in block and imprinted in tiie record paper, and the color picture formation equipment which carries out 
botii-way actuation of tiie belt. 
[0039] 

[Effect of tiie hivention] According to tiie color picture formation equipment of tiiis invention, a driving force transfer belt is 
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driven with the driving force transfer belt driving roll driven in response to driving force from a driving source as explained 
above. In order to carry out friction contact of a driving force transfer belt and the image support belt on a roll, a color gap can be 
prevented without raising the dimensional accuracy and mounting precision of an image support belt and a roil, even if there is 
thermal-expansion contraction based on a temperature change, a color gap can be prevented, and a color gap can be prevented, 
without causing cost lifting. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing showing the color picture formation equipment of this invention. 

Prawing 21 It is explanatory drawing showing one example of the drive system of medium imprint belt equipment. 

Prawing 31 It is explanatory drawing showing the modification of the drive system of medium imprint belt equipment. 

[Drawing 41 It is explanatory drawing showing the modification of the drive system of medium imprint belt equipment. 

Prawing 51 It is explanatory drawing showing the modification of the drive system of medium imprint belt equipment. 

Prawing 61 It is explanatory drawing showing the color picture formation equipment of this invention. 

Prawing 7] It is explanatory drawing showing the color picture formation equipment of this invention. 

Prawing 81 It is explanatory drawing showing the velocity turbulence of a drive roll. 

Prawing 9] It is explanatory drawing showing the belt position error by the speed error, 

Prawing 101 It is explanatory drawing showing the color gap by the speed error. 

Prawing 1 11 It is explanatory drawing showing the color gap by the speed error. 

Pescription of Notations] 

1 Picture Input Device 

2 Manuscript Base 

3 Lamp 

4 Five Reflective mirror 

6 Lens 

7 Charge-coupled Device 

8 Image Output Unit 

9 Image Write-in Equipment 
9A Laser light source 

9B Polygon mirror 

10 Reflective Mirror 

1 1 Photo Conductor Drum 

1 2 Developing-Machine Unit 

13 Electrification Machine 

14 Photo Conductor Cleaner 

15 Medium Imprint Beh 
15A Mark 

16 Medium Imprint Belt Equipment 

17 Roll 

17A Iimer belt 

17B Inner belt driving roll 

17C Tensioner 

17D Guide 

17E Medium imprint belt guide 

1 8 Tension Roll 

19 Secondary Imprint Back Up Roll 

20 Primary Imprint Corotron 

21 Belt Cleaner 

22 Belt Criteria Location Detection Sensor 

23 Form Tray 

24 Form Supply Roll 

25 Secondary Transfer Roller 

26 Anchorage Device 

27 Spring 

28 Mark 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Color picture formation equipment which is characterized by providing the following and which piles up two or more 
color toner images, and forms a color picture on an image support belt which is supported with two or more rolls and rotates A 
driving force transfer belt which transmits driving force by carrying out friction contact with said image support belt A belt 
driving roll which drives said image support belt through said driving force transfer belt in response to said driving force from a 
driving source A belt guide means which corrects eccentricity of said belt driving roll and makes the radius regularity by carrying 
out the pressure welding of said driving force transfer belt on said beh driving roll 



[Translation done.] 
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ABSTRACT: 

PURPOSE: To provide a color image forming device capable of preventing color 
slurring without enhancing the dimensional accuracy and the attaching accuracy 
of an image carrier beh and a driving roll, preventing it even when thermal 
expansion and contraction is caused based on temperature change and preventing 
it without causing the rise of cost. 

CONSTITUTION: This color image forming device is provided with an 
intermediate transfer belt device 16 constituted of an inner belt 17A 
frictionally contact with an intermediate transfer belt 15, an inner belt 
driving roll 17B driving the inner belt 17A through a driving transmission 
system from a motor, a tensioner 17C giving specified tensile force to the 
inner belt 17A by a spring 27 stretched between the main body of the color 
image forming device and the tensioner 17C, and a guide 17D fixed so that the 
inner belt 17A may be brought into contact with the outer peripheral surface of 
the driving roll 17B. The radius of the driving roll 17B is made fixed by 
correcting eccentricity by the pressing of the guide 17D. 
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